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Abstract
Physical activity programs offered in Indonesian hospitals are often inadequate to accomodate type 2 diabetes (T2D) patient’s physical activity. This study
aimed to identify the enablers and barriers to T2D patients’ physical activity as well as their preferences and in experiences with physical activity program,
with a view to developing future programs that are best suited to these patients’ needs and preferences. Four focus group were conducted with 28 patients
(50% female) of the T2D clinic at the Yogyakarta Public Hospotal. Thematic analysis was carried out using NVivo 10. The most commonly reported types of
physical activity were walking and participation in the hospital-based exercise program. Participants were motivated to be physically active for the health
egdelwonk fo ecnesba eht ,tnemyojne fo kcal a erew ytivitca lacisyhp ot sreirrab niam ehT .noitcaretni laicos rof dna stifeneb  about appropriate activities for
T2D patients, and a shortage of time due to social and family obligations. 
Keywords: Diabetes, exercise, health promotion, physical activity, qualitative
Abstrak
Program aktivitas fisik pada penderita diabetes tipe 2 (T2D) di rumah sakit di Indonesia sering kali belum dapat membantu pasien mencapai tingkat aktivitas
fisik yang dianjurkan. Penelitian ini bertujuan untuk mempelajari penghambat dan pendukung perilaku aktivitas fisik pasien T2D,  serta kebutuhan dan
utubek nagned iauses gnay kisif sativitka margorp nakgnabmegnem tapad raga ,kisif satifitka margorp padahret akerem namalagnep han mereka. Empat
diskusi kelompok dilakukan dengan 28 pasien T2D di Rumah Sakit Umum Daerah Yogyakarta. Analisis tematik dilakukan dengan menggunakan NVivo 10.
Jenis aktivitas fisik yang paling sering dilaporkan adalah jalan kaki serta mengikuti program olahraga di rumah sakit. Peserta melakukan aktivitas fisik supaya
mendapat manfaat kesehatan dan untuk interaksi sosial. Hambatan utama yang dilaporkan adalah kurang menikmati aktivitas fisik khususnya olahraga, tidak
memiliki pengetahuan yang cukup tentang aktivitas fisik yang sesuai untuk pasien T2D, serta keterbatasan waktu yang dikarenakan oleh kewajiban sosial
dan keluarga.
Kata kunci: Diabetes, olahraga, promosi kesehatan, aktivitas fisik, kualitatif 
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Introduction
Indonesia has 10 million cases of type 2 diabetes
(T2D), the seventh highest number in the world.1
Currently, Indonesia is challenged by escalating numbers
of healthy years lost from T2D and high health
 expenditures associated with managing T2D cases.2,3
According to the Indonesian Ministry of Health4 the
highest prevalence of diagnosed T2D cases in Indonesia
exists in Yogyakarta (2.6%). Therefore, preventing T2D
complications among T2D patients should be a public
health priority in Indonesia, especially in urban areas
such as Yogyakarta City.
Physical activity is critical to preventing T2D compli-
cations: it improves glycemic control,5,6 body mass
index,7,8 arterial stiffness,9 and systemic inflammation.9
Yet, physical activity programming is relatively under-
utilized in Indonesia, which may be due to a dearth of
practical physical activity programs that have achieved
sustained, long-term improvement in physical activity
levels and a lack of knowledge about the most  appro-
priate ways to promote physical activity to T2D  patients.
Currently, physical activity programs for Indonesian
T2D patients are generally offered on a weekly basis as
one-hour group exercise sessions in hospitals. Although
these programs provide the right type of health-
 enhancing physical activity, the frequency at which they
are available is insufficient for meeting international
physical activity recommendations.10 Efforts to increase
the frequency are often stymied by limited resources.
Therefore, there is a pressing need to develop less re-
source-intensive physical activity programs that will help
T2D patients meet physical activity recommendations,
 allowing them to successfully manage the complications
of T2D.
The development of effective hospital-based physical
activity programs requires an understanding of T2D
 patients’ preferences for physical activity programming
and influences on their physical activity participation.
Previous research suggests that the perceived barriers and
benefits of physical activity included within various
 behavior change theories significantly influence physical
activity participation.11,12 This study explored
Indonesian T2D patients’ perceived barriers to and
 benefits of physical activity participation as well as their
preferences for and experience with current physical
 activity programming. The outcomes of this research can
inform the development of hospital-based physical
 activity programming tailored to the needs of T2D pa-
tients going forward.
Method
Participants were purposively selected from a cohort
of clinically diagnosed T2D patients attending the T2D
clinic at a public hospital in Yogyakarta, Indonesia. The
inclusion criteria were having a confirmed T2D diagnosis
in their medical record and no health condition
 preventing physical activity. Participants were recruited
via fliers and brochures in the Indonesian language
(Bahasa) that were placed in the hospital clinic waiting
room. To recruit participants, the lead author established
a temporary desk in the waiting room to answer
 questions about the study. Potential participants were
 initially screened in person, and patients’ written consent
was obtained before reviewing their medical records.
Eligible participants were subsequently invited to
 participate in a focus group via a phone call from the
lead  author. 
Focus groups were conducted at the public hospital.
To maintain homogeneity within each group, each
 participant was assigned to a group based on their gender
and physical activity level, resulting in the following four
groups: one physically active women’s group, one
 physically active men’s group, one physically inactive
women’s group, and one physically inactive men’s group.
Physically active participants were defined as patients
who attended the weekly, one-hour hospital-based T2D
physical activity program or any other formal physical
activity program lasting more than or equal 60 minutes
per week. At this level, the programming is the typical
amount of physical activity programming available for
Indonesian T2D  patients. Patients who performed less
than this amount of physical activity were defined as
physically inactive. This study recruited both physically
active and inactive patients; although physically inactive
T2D patients  represent the main target population for
 future physical activity programming, physically active
patients are still secondary targets, given that most are
not meeting  international physical activity
 recommendations for  moderate-intensity physical activity
(more than equal 150 minutes/week).13
The lead author moderated and audio-recorded the
focus group sessions in the Indonesian language. She
asked participants to describe their physical activity
 participation and then asked questions to address the
study’s objectives. The questions were as follows: (1)
What are the benefits for you of doing physical activity?;
(2) Are there any benefits of increasing your physical
 activity  level for managing your T2D?; (3) What has
 motivated or would motivate you to be more physically
active?; (4) What are factors/conditions which prevent
you from  being physically active?; (5) What do you think
of the current physical activity promotion program in the
 hospital?; and (6) What else could the hospital provide
to support you to increase your physical activity level?
After participating in a focus group, each participant
 received an incentive of IDR 100.000 to cover their
 transport expenses.
Focus group recordings were transcribed verbatim.
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The lead author conducted a thematic analysis using
NVivo 10 qualitative software. The analyses were as
 follows: familiarization with the data, generating initial
codes, identifying themes with codes, reviewing themes,
finalizing the resultant themes, and synthesizing the
themes. The final themes were confirmed in consultation
with the co-authors. Based on the themes, the authors
made final recommendations for developing future
 physical activity interventions in Indonesian hospital
 settings.
Ethical clearance for the study was obtained from the
Human Research Ethics Committee of Queensland
University of Technology (Approval Number:
1400000886).
Results
Twenty-eight participants (50% female) attended four
focus groups. Eight participants attended each  physically
active group, and six participants attended each physical-
ly inactive group. Participants were aged 62.8 ± 5.4 years.
On average, men were older than women, with a mean
age of 66.5 ± 4.6 vs. 61.6 ± 5.1 years for physically active
men and women, respectively, and 62.8 ± 2.3 vs. 59.6 ±
6.8 for physically inactive men and women, respectively.
The key themes that emerged are listed in Table 1.
When asked about their physical activity participa-
tion, participants tended to describe their exercise
 routines. Physically inactive participants reported that
they exercised “never” or “rarely.” Physically active
 participants stated that they regularly exercised at least
weekly: most attended the hospital’s once-weekly
 physical activity program and exercised (usually walked)
on their own. Some physically active women joined com-
munity physical activity programs, but no physically ac-
tive men joined such programs. A few physically active
participants reported they sometimes did other activities,
such as bicycling, stair climbing, and breathing exercises .
Physical activity benefits were coded into physiologi-
Table 1. Key Themes within Four Codes
Code                                                             Theme                                                                         Specific within Theme
Physical activity patterns                               Frequency                                                                    None
                                                                                                                                                        Irregular
                                                                                                                                                        once per week
                                                                     Type                                                                            Community
                                                                                                                                                        T2D exercise program in hospital
                                                                                                                                                        Other aerobic exercise programs
                                                                                                                                                        Exercise on own
                                                                                                                                                        Combination (physical activity program & on own)
Perceived physical activity enablers              Physical benefit                                                            Feel alert and fit
                                                                                                                                                        Health
                                                                                                                                                        Plasma glucose control
                                                                                                                                                        Prevent type 2 diabetes complications
                                                                                                                                                        Increased longevity (anti-aging)
                                                                     Psychological enabler                                                  Enjoy exercise
                                                                                                                                                        Social support
                                                                                                                                                        Encouragement by other type 2 diabetes patients
                                                                                                                                                        Enjoy social interaction
Perceived physical activity barriers               Physical barrier                                                            Pain related to comorbidities
                                                                                                                                                        Physical impairment related to type 2 diabetes
                                                                                                                                                        Physically unfit (persistent)
                                                                                                                                                        Physically unfit (occasional)
                                                                     Psychological barrier                                                   Lack of enjoyment from exercise
                                                                                                                                                        Lack of motivation
                                                                                                                                                        Lack of time
                                                                                                                                                        Lack of knowledge
                                                                                                                                                        Lack of skill to join exercise programs
                                                                                                                                                        Lack of positive outcomes
                                                                     Social-related barrier                                                   Social responsibilities
                                                                                                                                                        Lack of encouragement to do physical activity
                                                                     Environmental barrier                                                 Distance/transportation to physical activity program
                                                                                                                                                        Weather
                                                                                                                                                        Inadequate facilities
Perceptions of physical activity programs     Hospital programming                                                 Do not know about the program
                                                                                                                                                        Positive experience
                                                                                                                                                        Negative experience
                                                                     Perceived needs for physical activity programming     Incorporate educational opportunities
                                                                                                                                                        Increase frequency of physical activity
                                                                                                                                                        Add clinical evaluations
                                                                                                                                                        Greater variety of physical activity programs
                                                                                                                                                        Add consultations with health providers
                                                                                                                                                        Do better marketing of physical activity programs
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cal, psychological, and social benefits. Unsurprisingly,
these benefits were reported by more physically active
participants than by their physically inactive counter-
parts.
The physiological benefits reported include:  (1) physi -
cal fitness improvements; (2) blood glucose control; (3)
T2D complication management; and (4) prolonged
longevity. Among these, physical fitness was the most of-
ten reported benefit, followed by blood glucose control.
One physically active man reported that regular physical
activity helped control his blood glucose level by
 decreasing his reliance on oral anti-diabetic drugs. He
stated, “After doing the exercise, I do not take the drug…
If I take the medicine after doing the exercise, [my blood
glucose] will drop; therefore, I skip it.” Avoiding T2D
complications was clearly important as well. A physically
active man commented, “My heart goes out to some of
my T2D friends who once looked healthy, but now they
cannot even walk on their own. I don’t want to get the
same ordeal: that’s why I do the exercise.”
Physically active women tended to report a sense of
enjoyment from exercising, whereas physically inactive
men perceived an obligation to exercise to manage their
T2D. A sense of accomplishment was another psycho-
logical benefit, especially among regular walkers, who re-
ported that they felt a sense of accomplishment when
they reached their self-created walking target (e.g., walk-
ing steps, distance, or time). The target was measured
using various methods, such as timing their walks and
designating specific start-stop points. Some techniques
were less conventional but still effective. For example, a
physically active man reported, “In my neighborhood
park, I often see people put things, such as stones or
sticks, in the pot plants in the corner of the walking path;
it turns out that they put in one per lap.” Participants at-
tending physical activity programs reported that a benefit
of joining these programs was the structure they provided
to their exercise routines.
Most physically active participants reported that they
appreciated the opportunity the hospital physical activity
program offered for socializing with other T2D patients.
One female participant mentioned, “Meeting my friend
in the exercise class always makes me happy and helps
me forget about my problems at home.” Likewise, those
who exercised independently (e.g., walkers) enjoyed the
opportunity to socialize with walking companions and
with acquaintances they met during their walks. A male
participant reported, “When for some reason I miss my
walking routine, let’s say for 1 or 2 days, many people
will ask me: ‘where have you been?’, in a way that makes
me happy because it means that many people care for
me.” Participants reported that this type of support, in
addition to other physiological and psychological bene-
fits, motivated them to continue to exercise.
Barriers that prevented participants from increasing their
physical activity levels or joining physical activity pro-
grams were classified into physiological, psychological,
social, and environmental barriers.
Perceived physiological barriers differed for physically
active and physically inactive participants. Physically
 active participants reported that occasional feelings of
being physically unfit temporarily reduced their partici-
pation in physical activity. In contrast, physically inactive
participants reported more persistent feelings of being
too physically unfit to engage in physical activity and that
pain related to comorbidities and T2D-related
 impairment were significant barriers to participation in
regular physical activity. One female participant
 complained, “I actually would like to do more exercise;
however, sometimes it is often just too painful for me, as
doctors told me that I have osteoarthritis and gout in my
knees.”
Each participant reported at least one of six psycho-
logical barriers. These were: (1) lack of enjoyment from
doing physical activity; (2) lack of motivation; (3) lack of
time; (4) lack of knowledge about appropriate physical
activity for T2D patients; (5) lack of confidence in their
ability to do the exercises in physical activity programs;
and (6) lack of positive outcomes, particularly T2D
 clinical outcomes. These barriers were mainly reported
by physically inactive participants. However, physically
active participants also described a lack of knowledge
about appropriate physical activity for T2D patients. One
such participant reported, “Frankly, there is still very
 limited information about exercise and diabetes.” For
most participants, this lack of knowledge was the main
barrier to their participation in physical activity.
Living in a relatively communal society, most physi-
cally active participants reported that their scheduled
 exercise sessions occasionally conflicted with social
 responsibilities, such as attending community gatherings.
Some physically inactive participants said that family
 obligations and a lack of encouragement by family
 members to participate in physical activity were deterring
them from being physically active. A physically inactive
female participant said, “I often do not have enough time
to do exercise; in fact, I even decided to retire from my
work to care for my elderly mother who needs my
 support almost constantly.”
Poor weather was identified as an occasional barrier
to doing physical activity on their own in the outdoors
and to participating in the hospital physical activity
 program because it was conducted outdoors. Long
 distances and poor transportation options for reaching
the hospital physical activity program were also noted,
particularly by physically inactive women. One physically
inactive female participant mentioned, “I cannot drive
and unfortunately my house is quite far away from this
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hospital. Therefore, it deters me from participating in the
hospital exercise program.” Dissatisfaction with the
 hospital’s physical activity facilities was mentioned by a
few physically active and inactive participants as these
parti cipants perceived that the hospital parking lot,
where the program was held, was inadequate.
A few physically inactive participants reported that
they were unaware of the hospital’s physical activity
 program because their doctors had not referred them to
the program; more generally, there was little information
available to patients about the program. A physically
 inactive woman stated, “I guess we need more publica-
tions about the hospital program so that more people will
be aware of it.” However, most participants were aware
of the program and had positive perceptions of it. A
 physically active woman commented, “I think the pro-
gram is really good. I am happy [with] the instructors
[and] my friends [in the program]. So far so good!”
Likewise, a physically inactive man stated, “I think that it
is indeed a good program, but the factor is just me. I just
don’t have an urge to join it.” Participants across groups
suggested that future programming should include (1)
more educational programming; (2) more frequent exer-
cise sessions; (3) regular clinical evaluations; (4) more
intensive contact time with physical activity promotion
officers (face-to-face or using a medium like text messag-
ing); and (5) better marketing (specifically of the hospital
physical activity program).
Discussion
Numerous studies have examined the determinants of
T2D patients’ health behaviors and adherence to overall
T2D management programs globally14 as well as to
 engagement in physical activity.15,16 However, the
 current study is among only a few studies in Indonesia to
explore T2D patients’ perceptions about current
 practices in T2D management.17 Furthermore, this is the
first study in Indonesia that specifically explores physical
activity behaviors and T2D patients’ perceived needs for
physical activity programming. A central feature of this
study was a comparison of physical activity influencers
across genders and physical activity levels. This
 comparison allowed us to understand how gender and
physical activity levels influence T2D patients’ attitudes
toward physical activity and physical activity program-
ming.
Consistent with prior global studies,11,12 as well as in
the Indonesian context,17 the findings from this study
showed that the physically active participants perceived
more physical activity benefits and fewer physical activity
barriers than did physically inactive participants. The
main benefits expressed by participants were disease-re-
lated; in other words, physical activity was for managing
blood glucose levels and preventing or managing
 complications arising from T2D. In contrast, physically
inactive participants did not consider physical activity
 important to T2D management. Few gender differences
were identified in this regard. The most notable
 difference was that more physically inactive women
 reported engaging in multiple physical activity programs
as compared with physically inactive men. However,
physically inactive women also perceived barriers not
mentioned by participants in other groups, such as the
distance from home to a physical activity program and
the lack of time available because of family care
 obligations. Understanding these patterns of physical
 activity barriers and benefits is important for improving
physical activity programming targeted to specific groups
of T2D patients  (e.g., physically inactive women) and to
all T2D patients in general. Based on the study’s findings,
the  authors make the following recommendations for
 future physical activity programming for T2D patients
receiving care from Indonesian hospitals.
The findings suggest that a lack of knowledge about
appropriate physical activity for T2D patients contributes
to these patients’ lack of engagement in physical activity.
Therefore, the first recommendation is to integrate the
diabetes self-management education within the hospital
care system and hospital-based physical activity
 programs. Doing so could increase T2D patients’
 problem-solving skills and improve their self-care
 behaviors, especially physical activity. This
 recommendation is supported by previous studies that
showed that diabetes education materials improve
 clinical outcomes and quality of life in T2D patients.18
These studies conclude that the delivery of educational
materials by booklet,18 audio-video materials, and
 websites improves outcomes. To increase physical
 activity behavior over the long-term, developing educa-
tion materials that are guided by behavioral change
 theories can improve health outcomes.15 With limited
 resources available for Indonesian hospital physical
 activity programs, theory-based diabetes education
 materials delivered in booklet format may be most
 feasible solution.
Some participants were aware that the current weekly
hospital physical activity program was not adequate for
meeting physical activity recommendations; however,
 increasing the frequency of hospital-based physical
 activity classes in Indonesia is not likely to be feasible
due to resource limitations. Therefore, the second
 recommendation is for hospital-based physical activity
programs to promote lifestyle physical activity: patients
would be encouraged to incorporate short bouts of
 moderate physical activity into their daily routines. This
approach has been successful in increasing physical
 activity levels elsewhere. For example, one United States
(US) study showed that a lifestyle physical activity pro-
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gram could be as effective as individually supervised ex-
ercise for  increasing physical activity levels while being
more cost-effective. These findings indicate that a
lifestyle physical activity program could be effective in
improving physical activity levels in settings where re-
sources for physical  activity programming are limited,
such as in Indonesian hospitals.
Walking could be the most appropriate physical ac-
tivity to promote to T2D patients. Walking was popular
among this study’s participants, as it is elsewhere (e.g.,
Australia,19 the US,20 and India.21); according to a sys-
tematic review of programs that promoted walking (19
randomized controlled trials (RCTs) and 29 non-RCTs),
walking programs are  effective in increasing walking
times from 30 to 60  minutes per week.
Based on the findings of this study, some T2D pa-
tients who fail to see a connection between physical ac-
tivity and improved clinical health indicators lack
 motivation for engaging in regular physical activity.
Therefore, the third recommendation is to include
 regular clinical evaluations as part of physical activity
programming to allow T2D patients to monitor their
clinical status over time as their physical activity levels
change. This recommendation is supported by previous
research showing that monitoring provides a sense of
purpose to an individual’s participation in physical
 activity and physical activity programming.
In this study, participants complained about limited
interactions with physicians and health  educators at the
hospital. However, increasing face-to-face contact would
require additional personnel and time that is not feasible
in most Indonesian hospital settings; therefore, the
fourth recommendation is to provide less resource in-
tense alternatives, such as text messages or websites. The
use of text messaging in physical activity programming
may be the most feasible within the Indonesian context,
as a recent survey22 revealed that  almost 90% of the
Indonesian population owns a mobile phone that in-
cludes a text message service. Moreover, previous studies
have suggested that mobile text  messages can be an ef-
fective tool for delivering physical activity interventions
by providing psychosocial support.23 Yet, despite the po-
tential successful application of such programs in studies
elsewhere,24,25 this  approach has not been initiated in
Indonesia.
The hospital-based physical activity program that was
available to participants in the current study was not in-
tegrated into the health care system; therefore, not all
T2D patients were aware of the program. Thus, the fifth
recommendation is to better promote hospital-based
physical activity programs to T2D patients. For  example,
hospitals could implement referral systems whereby
health care providers would refer T2D patients to the lo-
cal physical activity program and more broadly dissemi-
nate program information, such as through brochures
placed in T2D patient clinics at the hospital.
The major strength of this study was the recruitment of
T2D patients in Indonesia, an understudied population.
Another strength was the use of homogeneous focus
groups to ensure power equality within each focus group,
a practice that is considered essential in qualitative
 research and particularly important in focus group
 research undertaken to understand physical activity
 behaviors. However, limitations of this study should also
be noted. First, most physically active patients in this
study regularly attended the hospital-based physical
 activity program. Their perspectives may not fully repre-
sent the views of physically active patients who did not
participate in that program. Second, since the mean age
of patients was over 60 years, the results may not be
 applicable for younger age groups. Nonetheless, since the
age range of study participants represents the typical age
range of T2D patients in Indonesia who access its health
care system, the findings are relevant to the largest
 segment of the T2D population. Lastly, the findings and
recommendations generated from this study are based
on the analysis of data from one group of T2D patients
in Indonesia; therefore, caution is warranted in transfer-
ring these recommendations to populations with
 different characteristics or from different settings.
Conclusion
The findings indicate that hospital-based  programs
that promote physical activity among T2D  patients in
Indonesia should include educational  programming, reg-
ular clinical evaluations, consultations with health edu-
cators, and strategies to extend the reach of these pro-
grams to include more T2D patients. Most notably, walk-
ing should be promoted. These  recommendations ac-
count for available resources and T2D  patients’ physical
activity behavioral patterns,  barriers, and benefits, in ad-
dition to their perceived needs for additional physical ac-
tivity programming. These recommendations can inform
the development of future physical activity programs that
cater to the needs of both male and female T2D patients
who receive care from the Indonesian health care sys-
tem.
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